
TI.M

function y=tiCreceiver,signal,pattern)

%receiver=subscriber
% hub
% repeater
% backbone
%
%signal=am
% fm
% 52 Mbps
%
%pattern=itu
% supplied

global freq lambda step_size

global lmds name lmds file cell radius lmds rx peak gain lmds_eirp
global lmds:phi lmds_rx_gain allowed_cnir - - -
global lmds_bw_mhz lmds_rx_noise_temp_k lmds case

lmds name='Texas Instruments';
cell-radius=5/1.6093; %miles
lmds-phi=O: step_size: 180;

if strcmp{receiver,'subscriber')==l; r='S';
~mds_rx-peak_gain=34;

1f strcmp{pattern,'supplied')==l
lmds_disc=-30*onesCsizeClmds~hi»;

phil=12;
phi2=15;
gl=-28;
g2=-30;
slope={g2-g1)/CPhi2-phil);
range=phil/step size+1:phi2/step size+1;
lmds discCrange)=gl+slope*C{range-l)*step size-phil);
phil~; . -
phi2=12;
gl=-28;
g2=-28;
slope={g2-g1)/CPhi2-phi1);
range=phil/step size+l:phi2/step size+l;
lmds discCrange)=gl+slope*CCrange-l)*step size-phil);
phil;5; -
phi2=9;
gl=-22;
g2=-28;
slope=Cg2-g1)/CPhi2-phi1);
range=phi1/step size+1:phi2/step size+l;
lmds disc{range)=gl+slope*CCrange-l)*step size-phil);
phil;2; -
phi2=5;
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gl=O;
g2=-22;
slope=(g2-g1)/(phi2-phil);
range=phi1/step_size+1:phi2/step_size+l;
lmds disc(range)=gl+slope*«range-l)*step size-phil);
~i~O;' -
phi2=2;
gl=O;
g2=0;
slope=(g2-g1)/(phi2-phi1);
range-phil/step size+1:phi2/step size+1;
Imds_disc(range)=gl+slope*«range-l)*step_size-phi1);
lmds rx gain=l_ds rx peak gain+lmds disc;

end - - - - - -
if strcmp(signal,'fm')==l; s='F';

lmds eirP=0;
allowed cnir=18;
lmds bw-mhZ=17;
lmds-rx-noise temp k=1585i

end - - - -
if strcmp(signal,'52 Mbps')==li s='D'i

lmds eirp=Oi
allowed cnir=lJi
lmds bw-mhZ=52i
lmds-rx-noise temp k=1585i

end - - - -
end
if strcmp(receiver,'hub')==li r='H'i

lmds rx-peak gain=12i
if strcmp(pattern,'supplied')==l

lmds_rx_gain=lmds_rx-peak_gain*ones(size(lmds-phi»;
end
if strcmp(signal,'52 MbpS')==li s='D'i

lmds eirP=22;
allowed cnir=lJ;
lmds bw-mhZ=52;
lmds-rx-noise temp k=1585i

end - - - -
end

if strcmp(pattern,'itu')==l
Imds_rx_gain=gainitu(O,O,lmds_rx-peak_gain,60,lmds-phi)i

end

lmds case=str2mat(receiver,signal,num2str(lmds bw mhz),pattern)i
Imds:file=['T' r s]; - -

return
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function y=acts(terminal,signal,pattern,elevation angle)

%terminal=usat
% hdrt
%
%signal=4.8 kbps
% 622 Mbps
%
%pattern=itu
% supplied

global freq lambda step_size

global fss name fss file fss el angle fss phi fss tx peak gain
global fss txTgain fss_tx-power-per_channel fss bw mhz ­
global fss_ga1n_theta fss_eirp fss case

fss name='Acts'i
fss-phi-o:step_size:180i

if strcmp(terminal,'usat')==li t='L'i
fss tx-peak gain=36.8i
if strcmp(pattern,'supplied')==l

fss_tx_gain=gainitu(O,O,fss_tx-peak_gain,60,fss_phi)i
end
if strcmp(signal,'4.8 kbps')==l

fss_tx-power-per_channel=-8.7i
fss bw mhz=.0048i

end - -
end
if strcmp(terminal,'hdrt')==l; t='H'i
~ss_tx-peak_gain=SS.8i

1f strcmp(pattern,'supplied')==l
fs~_tx_gain--gainitu(O,O,fss_tx-peak_gain,6o,fss-phi)i

ph11=100i
phi2=180 i
phi=phil:step_size:phi2 i
fss_tx_gain(phil/step_size+l:phi2/step~size+l)=-ls*ones(size(phi

»i

) i

»i

phil=7Si
phi2=100;
phi=phil:step_size:phi2 i
fss_tx_gain(phil/step_size+l:phi2/step_size+l)=-6*ones(size(phi)

phil=48 i
phi2=7Si
phi=phil:step_size:phi2 i
fss_tx_gain(phil/step_size+l:phi2/step_size+l)=-10*ones(size(phi

phil=9i
phi2=48i
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phi=phil:step size:phi2;
fss_tx_gain(phil/step_size+l:phi2/step_size+l) =32-25*loglO(phi)i

end
if strcmp(signal,'622 Mbps')==l

fss_tx-power-per_channel=22i
fss bw mhz=900i

end - -
end

if strcmp(pattern,'itu')==l
fss_tx_gain=gainitu(O,O,fss_tx-peak_gain,6o,fss-phi);

end

fss el angle-elevation angle;
fss-gaIn theta=fss tx gain(elevation angle/step size+l);
fss:eirp-fss_tx-power-per_channel+fss_gain_theta;

fss case-str2mat(terminal,signal,num2str(fss bw mhz),pattern,num2str
(elevation angle»; - -
fss_file=[TA' t num2str(elevation_angle»);

return
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function y=teledes (terminal, signal, pattern, elevation_angle)

%terminal=tst
% tgt
%
%signal=tl
% oc24
%
%pattern=itu
% supplied

global freq lambda step_size

global fss_name fss_file fss_el_angle fss-phi fss_tx-peak_gain
global fss_tx~gain fss_tx-power-per_channel fss_bw_mhz
global fss_ga1n_theta fss_eirp fss_case fss-power_control

fss name-'Teledesic'i
fss-phi-O:step_size:180i

if strcmp(terminal,'tst')==l; t='L';
fss_tx-peak_gain-36i
fss-power control=lSi
if strcmp(pattern,'supplied')==l

%fss tx gain=
end --
if strcmp(signal,'tl')-=l

fss_tx-power-per_channel=.84i
fss bw mhz=26.Si

end - - .
end
if strcmp(terminal,'tqt')-=li t='H'i
~ss_tx-peak_gain=SOi

1f strcmp(pattern,'supplied')==l
%fss tx gain=

end --
if strcmp(siqnal,'oc24')==1

fss_tx-power-per_channel=-.177;
fss bw mhz=800;

end - -
end

if strcmp(pattern,'itu')--l
fss_tx_gain-gainitu(O,O,fss_tx-peak_gain,60,fss-phi);

end

fss el angle=elevation angle;
fss-gaIn theta=fss tx gain(elevation angle/step size+l);
fss-eirp=fss_tx-power-per_channel+fss_gain_theta i

fss_case=str2mat(terminal,siqnal,num2str(fss_bw_mhz),pattern,num2str
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(elevation angle»i
fss_file=['T' t num2str(elevation_angle)]i

return
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function y=spaceway(terminal,signal,pattern,elevation angle)

%terminal=subscriber
% '
%signal=tl
% 1/2tl
% 1/4tl
%
%pattern=itu
% supplied

global freq lambda step_size

global fss_name fss_file fss_el_angle fss~hi fss_tx~eak_gain

global fss_txTgain fss_tx~ower~er_channelfss_bw_mhz
global fss_ga1n_theta fss_eirp fss_case fss~ower_control

fss name=lSpaceway'i
fss~hi=o:step_size:180i

if strcmp(terminal,'subscriber')==li t='L'i
fss_tx-peak_gain=44.2i
fss~ower_control=1.7i

if strcmp(pattern, 'supplied')==l
%fss tx gain=

end --
if strcmp(signal,'1/4tl')==1

fss bw mhZ=O.Si
fss tx~ower-per_channel=-S.2i

end
if strcmp(signal,'1/2tl'}==1

fss bw mhZ=li
fss tx~ower~er_channel=-2.2i

end
if strcmp(signal,'tl'}==l

fss bw mhZ=2i
fss tx~ower~er_channel=.8i

end
end

if strcmp(pattern,'itu'}-=l
fss_tx_gain=gainitu(O,O,fss_tx~eak_gain,60,fss~hi)i

end

fss el angle-elevation anglei
fss gaIn_theta=fss_tx_gain(elevation_angle/step_size+l}i
fss_eirp-fss_tx-power-per_channel+fss_gain_thetai

fss case=str2mat(terminal,signal,num2str(fss bw mhz),pattern,num2str
(elevation angle}}i - -
fss_file=[Ts' t num2str(elevation_angle}]i
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qainitu(plot flaq,freq,ant dia,eff,phi)
. - -

GAINlTU.M

function y = qainitu(plot flaq,freq,ant dia,eff,phi)i- -
%qainitu returns an antenna pattern based
ton lTU document 9/160-E
%
%Call:
%
%where plot_flaq = 1 linear x-axis plot
% = 2 semiloq x-axis plot
% = otherwise do not plot
% freq = frequency in GHz
% ant dia = antenna diameter in meters
% eff- - antenna efficency, %
% phi = ranqe of anqles in deqrees
%
%Alternatively, if the antenna diameter is unknown,
tenter zero for the frequency and enter the peak
%antenna gain (dB) in place of the antenna diameter,
%e.q., q_a29_a3(1,O,S6,60,phi)

if freq-o
qmax=ant dia;
d_over_lambda=lO-«qmax-10*loqlO(pi-2*eff/100»/20)i
freq='Not Given ' ;

else
lambda=.. 3/freq;
dover lambda=ant dia/lambda;
ant area=pi*(ant dia/2)-2;
qmax=lO*loglO(ant area*eff/100*4*pi/lambda-2);

end -

ql=2+1S*loqlO(d_over_lambda);

if dover lambda>=lOO
y=max(qmax-O.002S*(d over lambda.*phi).-2,min(ql,max(32-2S*loqlO(p

hi),-lO*ones(size(phi»»);-
backlobe=-lO;

end

if dover lambda<lOO
y-max(qmax-O.002S*(d over lambda.*phi).-2,min(ql,max(S2-10*loqlO(d

over lambda)-2S*loqlO(phi);(lO-lO*loqlO(d over lambda»*ones(size(p
hi»»); - -

backlobe=lO-lO*loqlO(d over lambda);
end - -

if plot flaq=l
plot(phi,y)
title('RR Appendix 29 Annex III Antenna Modell)
xlabel('Anqle (deqrees) I)
ylabel(IAntenna Gain (dB) I)
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v=axis;
xpos-v(2)-V(1)j
ypos=v(4') -v(3) ;
text(v(1)+.SS*xpos,v(3)+.9S*ypos,['Frequency = ',num2str(freq),' G

Hz'])
text(v(1)+.SS*xpos,v(3)+.9*ypos,['Antenna diameter = ',num2str(ant

dial,' meters'])
- text(v(1)+.SS*xpos,v(3)+.8S*ypos,['d/lambda = ',num2str(d_over_lam
bda) ])

text(v(1)+.SS*xpos,v(3)+.8*ypos,['Peak qain = ',num2str(round(10*q
max) /10) " dB'])

text(v(1)+.SS*xpos,v(3)+.7S*ypos,['Back lobe = ',num2str(round(10*
backlobe)/10),' dB'])
end

if plot flaq-2
semiloqx(phi,y)
title('RR Appendix 29 Annex III Antenna Model')
xlabel('Anqle (deqrees) ')
ylabel('Antenna Gain (dB) I)
v=axisj
axis([.l 180 v(3) V(4)]);
ypOS=V(4)-V(3)j
text(7,v(3)+.9S*ypos,['Frequency = ',num2str(freq),' GHz'])
text(7,v(3)+.9*ypos,['Antenna diameter = ',num2str(ant_dia),' mete

rs'] )
text(7,v(3)+.8S*ypos,['d/lambda = ',num2str(d over lambda)])
text(7,v(3)+.8*ypos,['Peak qain = ',num2str(round(10*qmax)/10),' d

B' ])
text(7,v(3)+.7S*ypos,['Back lobe = ',num2str(round(10*(10-10*loq10

(d over lambda»)/10),' dB'])
end -

return
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function y=xx(fraction)

v=axis;
y=v(l)+fraction*(v(2)-V(l»;

return

XX.M
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function y=yy(fraction)

v=axis;
y=V(3)+fraction*(v(4)-V(3»;

return

YY.M
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ATTACHMENT M

ENTIRE RESULTS OF iNTERFERENCE ANALYSIS IN 6.1 FSS EARTH
STATIONS ACCESSING GSa SATELLITES INTERFERING INTO LMDS RECEIVERS

subscriber

fm

20

supplied

o

270

Protection Distance (ft) Case: 1 Teledesie into Videophone
90

250
Videophone

Receiver:

Signal:

Bandwidth:

Pattern:

180 t----t---t---++--+-ooooi

Distanee(ft}

3.444e+004

162

87

tst

t1

26.5

itu

40

Angle

o
45

180

Teledesie

Terminal:

Signal:

Bandwidth:

Pattern:

El.angle:
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fm

20

supplied

o

Signal:

Bandwidth:

Pattern:

270

Protection Distance (ft) Case: 2 Teledesic into Videophone
90

20
Videophone

Receiver: subscriber

180 t---t--+--++-of----::

Distance(ft)

2839

13

7

tgt

oc24

800

itu

40

Angle

o
45

180

Teledesic

Terminal:

Signal:

Bandwidth:

Pattern:

EI. angle:
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fm

20

supplied

o

Signal:

Bandwidth:

Pattern:

270

Protection Distance (ft) Case: 3 Spaceway into Videophone
90

250
Videophone

Receiver: subscriber

180 t---+--+--++-+----::.E---f--+--+---+---f

Distance(ft)

3.527e+004

165

89

Spaceway

Terminal: subscriber

Signal: t1

Bandwidth: 2

Pattern: itu

EI. angle: 30

Angle

o
45

180
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Acts

Terminal:

Signal:

Bandwidth:

Pattern:

EI. angle:

Angle

o
45

180

usat

4.8 kbps

0.0048

supplied

30

Distance(ft)

1.80ge+004

85

45

Protection Distance (tt) Case: 4 Acts into Videophone
90

140
Videophone

Receiver: subscriber

Signal: tm

Bandwidth: 20

Pattern: supplied

o

270
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o

270

Protection Distance (ft) Case: 5 Acts into Videophone
90

350
Videophone

Receiver: subscriber

Signal: fm

Bandwidth: 20

Pattern: supplied

hdrt

622 Mbps

900

supplied

30

180 "--+---II---+-~-++--+--3

Dlstance(ft)

4.928e+004

231

124

Acts

Terminal:

Signal:

Bandwidth:

Pattern:

EI. angle:

Angle

o
45

180
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o

270

Protection Distance (tt) Case: 6 Teledesic into Videophone
901500 Videophone

Receiver: hub

Signal: 45 Mbps

Bandwidth: 22.5

Pattern: supplied

180 J------+---+--t----~---I__--_+_--__4

Distanr.e(ft)

5.338e+004

1069

646

Teledesic

Terminal: tst

Signal: t1

Bandwidth: 26.5

Pattern: itu

EI. angle: 40

Angle

o
45

180
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+-
!

hub

45 Mbps

22.5

supplied

a

270

Protection Distance (tt) Case: 7 Teledesic into Videophone
g0120 Videophone

Receiver:

Signal:

Bandwidth:

Pattern:

180 1------+-----.jf--+-----3E---+-----+------4

tgt

oc24

800

itu

40

Distance(ft)

4401

88

53

Teledesic

Terminal:

Signal:

Bandwidth:

Pattern:

EI. angle:

Angle

o
45

180
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+-

hub

45 Mbps

22.5

supplied

o

270

Protection Distance (ft) Case: 8 Spaceway into Videophone
90

1400
Videophone

Receiver:

Signal:

Bandwidth:

Pattern:

180 t---+--t---+---+t---+--t--'3IIE--II---+---I~-+----i~-+---f

subscriber

t1

2

itu

30

Distance(ft)

5.154e+004

1032

624

Spaceway

Terminal:

Signal:

Bandwidth:

Pattern:

EI. angle:

Angle

o
45

180
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o

270

Protection Distance (ft) Case: 9 Acts into Videophone
90

800
Videophone

Receiver: hub

Signal: 45 Mbps

Bandwidth: 22.5

Pattern: supplied

usat

4.8 kbps

0.0048

supplied

30

180 ..----+---+-+--+-~~--+---+----+----I

Distance(ft)

2.643e+004

529

320

Acts

Terminal:

Signal:

Bandwidth:

Pattern:

EI. angle:

Angle

o
45

180
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o

270

Protection Distance (ft) Case: 10 Acts into Videophone
90

2500
Videophone

Receiver: hub

Signal: 45 Mbps

Bandwidth: 22.5

Pattern: supplied

hdrt

622 Mbps

900

supplied

30

180 I---+---+---++--+-~

Distance(ft)

7.638e+004

1529

925

Acts

Terminal:

Signal:

Bandwidth:

Pattern:

EI. angle:

Angle

o
45

180
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subscriber

fm

18

supplied

o

270

Protection Distance (ft) Case: 11 Teledesic into Suite 12
90

8000
Suite 12

Receiver:

Signal:

Bandwidth:

Pattern:

180 1----+---+---+-...-+3

oistanee(ft)

1.246e+005

7864

394

Teledesic

Terminal: tst

Signal: t1

Bandwidth: 26.5

Pattern: itu

EI. angle: 40

Angle

o
45

180
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Protection Distance (ft) Case: 12 Teledesic into Suite 12
90

700
Suite 12

subscriber

fm

18

supplied

o

Receiver:

Signal:

Bandwidth:

Pattern:

270

180 I---+--f---+-------lf---+---+__+::

tgt

oc24

800

itu

40

Distance{ft)

1.027e+004

648

32

Teledesic

Terminal:

Signal:

Bandwidth:

Pattern:

EI. angle:

Angle

o
45

180

-168-


